COMMUNICATION PORT CONTROL MODULE FOR LIGHTING SYSTEMS 



TECHNICAL FIELD 

The present invention relates to lighting control networks, and more particularly, to an 
improved communication port control module ("CPCM") that acts as a serial interface to a 
network control computer for a lighting system. The present invention also relates to a system 
that offloads much of the processing normally required of a microprocessor at the lighting device 
being controlled, instead performing such processing in hardware contained in an interface 
device interposed between the lighting device being controlled and the control computer 
controlling said lighting device. 



BACKGROUND OF THE INVENTION 



/ Centializ cJ ligliliug control systems arc known in the art. Typically, the central computed' 

controls the lighting system throughout a building or other facility, such^s-4s'''^efined by the 
DALI standard, a well-known lighting control standard^^^^J^tgligh device being controlled 
interfaces to the central computer tiirpugh'^'s^al interface. A microprocessor at the lighting 
device usuallyperfi>mi§^^allel to serial conversion of incoming commands and data, error 
:3 dctc6!ion, and arbitr a tion-cQ nti:ol.^ ctwee n-incQming- and - outg o ing-d ata ^d c o mmands ^^ 

Figute 1 sh ows ty p i ca l - prior ai t in terfece^nto-a-BAH-co nt r ol compu ter^^J The^ntior 
computer 107 receives and transmits various data and commandssgxiallym^er lines 103 and 104 
as shown. A microprocessor 101 is employedat-tiie'lighting device to receive and process the 
commands and to control oth^;^enfOTts of the lighting device over parallel bus 102. Functions 
executed by jjiiertSprocessor 101 include error detection and correction, parallel to serial 
jge- d e t e ction T-as-required-b y the DALI standard. Control - of arbitration of 



V) 

^Ulo mmunicationG into anrl out of the lighting devioc i s- aloo implemented within - Hiioroprooes s oF -^ 

One problem with prior art systems such as that of Figure 1 is that for cost reasons, 
microprocessor 101 is typically a basic low end capability processor such as an 8051. The tasks 
5 required to be performed by microprocessor 101 results in significant loading on the processor's 
limited capabilities, and decreased performance. The foregoing is true particularly with respect 
to error detection and correction algorithms, where significant mathematical processing may be 
required. 

In view of the foregoing, there exists a need in the art for an improved technique of 
i==f 10 interfacing with a central lighting control computer that controls one or more lighting devices 

V J using a standard set of commands and a predetermined protocol. 

rH - 

lid There also exists a need in the art for an improved technique of minimizing the 

i y processing load presented to the basic capability microprocessors typically employed by a DALI 
compliant lighting device being controlled by a control computer. 

i. J 
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11 SUMMARY OF THE INVENTION 

iid — — — — ^— — 

The above and other problems of the prior art are overcome in accordance with the 
present invention, which relates to an improved method and apparatus for interfacing a central 
20 lighting control computer to a lighting device. In accordance with the invention, a separate 

hardware device is interposed between the microprocessor located at the lighting device, and the 
control computer controlling the device. 
pf^^ rhe separ ate devict; is iinplcnicntcd in hardware to perform errOTdgtection, - noi s^ 

filtering, and optionally other fimctions previously-perfSffned by the microprocessor, such as 
25 parallel to serial conyeEsionv'Senal to parallel conversion, edge detection, arbitration control, and 

t??SrF»ly othnrr , Tho hnrdwnrr ! Hovinn intntpn Q oH h ft tw aft n tVi a ligV i ting df^Hrf^ f i nd mX]tVQ}__ 
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txnnputcr offload o much of the fimctiona li ty . from the mic r oproce Gs or r myj^diilg faster operating 
speeds and permitting better use of less expensive micrj^ocessors typically employed at such 
lighting devices. In a preferred^^ the parallel to serial conversion is implemented as a 

preshift register and-a^ift register, and the error detection is implemented in common hardware 
parallel to serial conversion; 



BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 depicts a prior art lighting device microprocessor interfacing to a control 
computer; 

1:3 10 Figure 2 depicts a block diagram of an exemplary embodiment of the present invention, 

J showing a hardware device interposed between the lighting device microprocessor and the 
'\M network control computer; and 

Figure 3 depicts a more detailed block diagram of an exemplary embodiment of a 
hardware device of the present invention. 

si 

a DETAILED DESCRIPTION OF THE INVENTION 

Figure 2 depicts a block diagram of a hardware device CPCM 201 connected to a 
microprocessor 202. Not shown in Figure 2 is the lighting device controlled by microprocessor 
202. Figure 2 includes a plurality of signals interfacing between CPCM 201 and microprocessor 
20 202. 

A decoder 219 and address lines 216 serve to permit communications to and from CPCM 

201 over a parallel computer bus as is known in the art. More specifically, CPCM 201 is at a 

particular address known to microprocessor 202 and that address is asserted on the bus when 

communications with CPCM 201 are desired by the microprocessor. Several of the address lines 

25 are used for a chip select signal 218 and the remainder utilized as signal 216 in order to select the 
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appropriate location within CPCM 201. Typically the most significant bits are utilized to decode 
as a chip select signal, and any remaining bits of the address are used to identify a location 
within the CPCM. 

^ Signals 2H and 215 repre seBt-fee-data-bus-^tcbangiflg-dat^ 
and CPCM 201. Also in a conventional fashion, read and write signals 213 an^.24-27fespectively, 
are utilized, and an interrupt signal 21 1 advises microprocgsser2J02 when the CPCM 201 wishes 
to transfer data. A reset^signd^^^ 221 are also used conventionally. Note that 

preferably clock^^^gnA 221 is the same clock signal utilized for both CPCM 201 and 
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riSropro ce ssor 20 2 in order to synchronize the s y s tem^y t^ ' 

Serial interfaces 230 and 231, to and fi:om the control computer respectively, serve to 
interface the lighting device to the control computer so that the control computer may be 
configured as in the prior art. More particularly, the control computer need not have any 
knowledge that the CPCM hardware device 201 has been interposed between the control 
computer and the lighting device microprocessor 202. Thus, the standard commands that control 
intensity, timing, etc., as set forth in the exemplary DALI standard described below herein, may 
be used. Such an arrangement permits the contrpl computer to operate with the same software 
that it uses in conventional systems, not being concemed with the fact that a separate hardware 
device has been placed between the light being controlled and the control computer. 

Preferably, the arrangement of Figure 2 implements the exemplary DALI standard 
interface, which provides for the exchange of commands and data on lines 230 and 231 in a 
serial fashion. The DALI interface is widely published and available and those who are skilled 
in the art are typically familiar with the standard. 

■ Figure 3 represents a more detailed hardware diagram to implement the functions of crror - 
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and e xiting from the CPCM 201 . Th e host interfac e 3 1 - 0 transmits and - receive s paralle l data ov eF- 
a PC conventiQnallyJ<-^ 
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^whigh^viigl^e ru l es of p a rity or other error detection technique &^' 

An edge detection circuit 304 helps to further detect certain errors. More specifically, in 
the exemplary embodiment utilizing the DALI Standard, each bit must have an edge since the 
10 data is encoded in a manner that a change of state takes place within each bit. Logical ones have 
J a state transition in a first direction, and logical zeroes in a second direction. The failure to 
;0 detect such an edge represents an error which should be detected by edge detect circuit 304. A 
y straight forward arrangement of logic circuitry can detect the absence of such an edge, or latch 
' its presence, to ascertain whether an error has occxirred. 



The arbitration control logic 306 ensures that data being heldir^loc^tions 321 through 327 is not 
overwritten by new data before it is read out by-^th^microprocessor. Conventional logic may be 
used to implement such a system-'^lierein no new data is rewritten into any register 321 through 
20 327 until theprevious data is read out. A clock divider 340 serves to operate the CPCM at a rate 
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- sp ec ifi ca l l y , the parallel to serial convfirsinn r e qnir es that the serial interfac o operate at many - 
^t\me<i the ^peeA nf the parallel interface in order to keep up with data being sent in parallelj^ ^j?^ 

Register 322-324 stores DALI known commands such as address signals, standard data 
and other DALI commands. These conmiands and data would normally be stored in the 
5 microprocessor memory in prior systems, where no hardware CPCM is interposed between the 
control computer and the lighting device. The MOP register 325 is used to store a value 
indicative of manual dimming, in the event the manual dimming override is utilized to control 
the lighting device manually rather than via the control computer. Diagnostic computer 327 
stores error codes and operating states in order to diagnose problems in a conventional fashion. 
i=2,10|^^ I n op er atio n, s e rial data a r ri v es by via line 351 and is sliifleJ into preslilft re^^ 30T: 

• J| The data is not shifted into register 302 until it has been verified as correct vk^SieOTor detection 
and P/S control block 303. Since the preshift register 301 is ^3>i<5ally smaller that the shift 
register 302, the data fi-om the preshift register 301 will be^ifted to the shift register 302 plural 
times for each readout fi-om the shift registepx3d2. The error detection is performed in the 

.J 15 smaller preshift register 301, and the^^d^ is only shifted to shift register 302 after passing the 

y.. 
^■ 

error detection testing in prpsKift register 301 . Hardware device 303 is an error detection system 
which will substentially inmiediately detect signaling errors should such an error occur. The 
generatif^fof such an error will be signaled back to the control computer, and the DALI protocol 
Provides fo r the T eliaiisiuissiun of such effOrieoUsly transmitted signals^^ 
20 Additionally, if edge detector 304 detects a violation of the DALI protocol, such an error 

will also be conveyed to the microprocessor. In the exemplary DALI protocol, for example, a 
falling edge followed by a predetermined length "low" signal is required to being transmission of 
data, and an edge is required during each bit time. A violation of this rule indicates an error. 

Note firom interface 310 that only parallel data is transmitted to and from the 
25 microprocessor interface, and that such parallel data has already been checked for errors, and 



• 4 

protocol violations, and is ready for decoding. Accordingly, the microprocessor at the lighting 
device may perform nothing more than the decoding of DALI commands and data. Such a 
system provides that the software in the microprocessor only perform a table lookup and basic 
control functions and does not require any error correction algorithms or arbitration control. This 
greatly increases speed. 

While the above describes the preferred embodiment of the invention, various other 
modifications and additions will be apparent to those of skill in the art. Such modifications and 
additions are intended by the following claims. 



